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Question 1:                                    [10] 
a. What is a derivative security?                               [1] 
 
b. Carefully explain the difference between selling a call option and buying a put option.    
                                                                                                                          [2] 
 
c. What is the difference between entering a long forward contract when the forward price 
is R50 and taking a long position in a call option with a strike price of R50? 
                                                                                                               [2] 
 
d. The lower bound of a European call option is: 
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In order to solve for the time maturity of the lower bound to equal zero we can state: 
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Solve for T in order that the lower bound equals zero.                                                                [3] 
 
 
e.   A non-dividend paying stock is trading at $100. You are considering a one year European 
put option with a strike of $110. 
 
Solving for the risk-free rate, r, in order that the lower bound equals zero.                                                                                             
[2] 
Question 2                                                                                                                             [10] 
Assume you are a delivery company whose expenses are tied to fuel prices. You anticipate that 
you use 90,000 gallons of gasoline per month. It is currently July 1st and you want to hedge 
your next 3 months of fuel cost using the RBOB Gasoline futures contracts. Information on 
these contracts is as follows: 
 Each contract is for 42,000 gallons 
 Contracts expire at end of prior month. For example, the August contract expires at the 
end of July. 
 The initial margin is R 11475 and the maintenance margin is R8500 
a) Should you buy (long) or sell (short) the futures to initiate your position?                             
[1] 
b) How many contracts should you use?                                                                                                [2] 
c) What is the initial cash flow?                                                                                                    [1] 
d) Assume the price of gasoline is currently R 3.50 a gallon and the August futures is R 
2.8974, September futures is R 2.8798 and October R 2.7658. Why the discrepancy?                                     
[2]  
e) Assume the average gas prices for the next 3 months are R 3.25 (July), R 3.00 (August), 
and R 2.8 (September). How much did your firm save compared to the current price? 
(Hint: ignore the futures for this question)                                                                                                               
[2] 
f) Assume the futures contracts closed at the following prices: 
August=R 2.6813 
September=R 2.4140 
October= R 2.0999 
How much did you lose on your future contracts?                                                                           [2]  
g) Was it a good hedge?                                                                                                                            [1]  
 
   
Question 3                                                                                                                             [10] 
a) Consider a 10-month forward contract on a stock when the stock price is R 50. We 
assume that the risk-free rate of interest is 8% per annum for all maturities. We also 
assume that dividends of R 0.8 per share are expected after 3 months, 6 months and 9 
months. If the Forward or future price is 51, find arbitrage opportunity?                 [5] 
b)  Suppose that the 2-year interest rate in South Africa (SA) and United States (US) are 
4% and 6%, respectively, and the spot exchange rate between SA rand and US dollar 
is 0.125 US dollar per SA rand. 
Suppose that the 2-year forward exchange rate is 0.115, what will be the arbitrage 
opportunity? 
Suppose also that the 2-year forward exchange rate is 0.135, what will be the arbitrage 
opportunity?                                                                                                                          [5] 
 
 
Question 4                                                                                                                             [10] 
a)  Provide the conditions under the options (call and put) are in the money, at the 
money and out of money.                                                                                           [3]    
b) Explain how market makers add liquidity to the market.                                           [3] 
c) An investor buys a European put on a share for $3. The stock price is $42 and the 
strike price is $40. Under what circumstances does the investor make a profit? Under 
what circumstances will the opion be exercised? Draw a diagram showing the 
variation of the investor’s profit with the stock price at the maturity of the option.  [4] 
 
Question 5                                                                                                                             [10]    
 
a) Merlot wants to borrow USD 10 million floating for 5 years; Sauvignon Blanc wants 
to borrow USD 10 million fixed for 5 years. Their external borrowing opportunities are 
shown below: 
 
 
 
 
 
 
A swap bank proposes the following interest only swap: Merlot will pay the swap bank annual 
payments on USD 10 million with the coupon rate of LIBOR – 0.15%; in exchange the swap 
bank will pay to Merlot interest payments on USD 10 million at a fixed rate of 9.90%. 
 
 Fixed-Rate 
Borrowing Cost       
Floating-Rate 
Borrowing Cost   
Merlot 10% LIBOR 
Sauvignon Blanc 12% LIBOR + 1.5% 
Calculate the value of the value of this swap to Merlot?                                                       [5] 
 
b) Suppose the following are the spot price and futures price change for the past 5 
months: 
 
 
 
Spot price change (rands) Futures price changes (rands) 
+0,510 +0,562 
+0,625 +0,639 
-0,225 -0,125 
-0,354 -0,443 
+0,791 +0,605 
 
Derive mathematically the minimum variation hedge ratio  
If the ρ=0.6, calculate the minimum variance hedge ratio                                                [5] 
 
Question 6                                                                                                                       [10]     
a) The price of a European call that expires in six months and has a strike of $30 is $2. 
The underlying stock price is $29, and a dividend of 0.50 is expected in two months 
and again in five months. The term structure is flat, with all risk-free interest rates 
being 10%. What is the price of a European put option that expires in six months and 
has am strike of $30.                                                                                                    [5]     
b) Explain the arbitrage opportunities in (a) if the European put price is 3.                    [5] 
 
                               
 
Question 7                                                                                                                 [20]   
 
1) Are the prices of these equations satisfy the Black-Scholes-Merton differential 
equation 
 
a) 𝑓 = 𝑠 − 𝑘𝑒−𝑟(𝑇−𝑡) 
 
b) 𝑓 =
𝑒(𝜎
2−2𝑟)(𝑇−𝑡)
𝑠
 
 
c) 𝑓 = 𝑒𝑠(𝑇−𝑡) 
 
d) 𝑓 = 𝑒−𝑟(𝑇−𝑡)[ln 𝑠 + (𝑟 −
𝜎2
2
)(𝑇 − 𝑡)                                                          [10] 
 2) What is the price of a European call option on a non-dividend –paying stock when 
the stock price is $53, the strike price is $50, the risk-free interest rate is 12% per 
annum, the volatility is 30% per annum, and the time to maturity is three months? 
                                                                                                                             [10]    
